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Ostroumova et al. (2013) reported an associa­
tion between iodine-131 (131I) dose and 
hypothyroidism in the Belarusian cohort, a 
cohort of individuals exposed to 131I from fall­
out of the Chernobyl accident when they were 
≤ 18 years of age. Ostroumova et al. also exam­
ined other thyroid outcomes: hyperthyroidism, 
autoimmune thyroiditis, serum concentrations 
of thyroid-stimulating hormone, and auto­
antibodies to thyroperoxidase. 

It may not be appropriate to include 
participants with other thyroid outcomes 
in the analysis because those thyroid out­
comes could be indirectly associated with 
exposure. Chernobyl is in an iodine-deficient 
area (Ishigaki et al. 2001), and the preva­
lence of goiters among children ≤ 18 years of 
age has been reported at > 15% in this area 
(Hatch et al. 2011). Is high prevalence of 
goiters in the area caused by normal iodine 
deficiency or by the 131I? If the goiters were 
caused by 131I, the relationship between the 
131I and hypothyroidism is still unclear, even 
though Ostroumova et al. (2013) stratified 
the data according to the presence of goiters. 
Hypothyroidism can also cause goiters 
(Wilkins et al. 1954); thus, goiter is just a 
serious hypothyroidism. That could be the 
explanation for the higher excess odds ratio 
in the group with goiter compared with the 
group without goiter shown in Table 3 of 
Ostroumova et  al. (2013). It would have 
been better for Ostroumova et al. to perform 
a stratified analysis on the relationship 
between 131I and hypothyroidism based on 
the normal iodine level of the individual 
rather than the presence of goiter. 

Ostroumova et al. (2013) also claimed 
that the thyroid radioactivity of individuals 
from the Belarus cohort was based on a pre­
vious study (Stezhko et al. 2004). However, 
Stezhko et al. (2004) did not provide the 
details of the individual radioactive iodine 
measurement. Were the original radioactive 
iodine measurements generated from a for­
mula or modeled based on food intake or soil 
contamination, or was the 131I exposure level 
actually measured for each individual? The 
answer to this question is necessary because 
the two methods have different credibility. In 
addition, the exposure described by Stezhko 
et al. (2004) included 131I as well as other 
radioactive isotopes of iodine, not 131I alone. 
I would like to know whether Ostroumova 
et al. (2013) separated 131I from other radio­
active iodine isotopes. Cesium‑137 should also 

be considered as a potential confounder in the 
relationship between 131I and hypothyroidism. 
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Sun’s comments about the relationship 
between iodine-131 (131I), hypothyroidism, 
and simple diffuse goiter suggest a mis­
understanding of our study findings. We 
reported a significantly higher—rather than 
lower—radiation-associated risk of hypo­
thyroidism among study participants without 
goiter than in the participants with goiter 
(Ostroumova et al. 2013). Specifically, the 
excess odds ratio (EOR) per Gray of 131I thy­
roid dose was 0.50 [95% confidence inter­
val (CI): 0.24, 0.90] in participants without 
goiter and 0.04 (95% CI: –0.09, 0.32) in 
those with goiter. We also reported a lack of 
significant variation of EOR per Gray for 
hypothyroidism by levels of urinary iodine 
(p = 0.23), although in the discussion we 
noted that iodine concentration in spot urine 
samples, unlike presence of diffuse goiter, 
reflects current levels of iodine intake and is 
subject to high within-individual variability. 

The territories of Belarus were known to be 
iodine deficient before the Chernobyl accident; 

in the Soviet Union there was a system of 
iodine prophylaxis that was discontinued by the 
mid-1980s (Kholodova and Fedorova 1992). 
In 1995–1998, five of the six Belarus regions 
were classified as having moderate iodine defi­
ciency, whereas the Gomel region, most heav­
ily contaminated with 131I, was classified as 
having mild iodine deficiency partly due to 
some iodine supplementation in this area after 
the Chernobyl accident (Arinchin et al. 2000). 
High prevalence of diffuse goiter detected by 
ultrasound in children and adolescents in the 
relatively uncontaminated Brest region (27.8%) 
and low prevalence in the heavily contami­
nated Gomel region (5.6%) (Arinchin et al. 
2000) support the idea that these differences are 
attributed to different intake of dietary iodine 
and not to 131I exposure. Moreover, there is 
little evidence of a dose–response association 
between thyroid exposure and simple diffuse 
goiter in other radiation-exposed cohorts (Ron 
and Brenner 2010). 

As we described in the “Materials and 
Methods” of our article (Ostroumova et al. 
2013), availability of individual direct measure­
ments of thyroid radioactivity served as a 
key criterion for inclusion into the study. All 
study participants had direct measurements 
of thyroid radioactivity performed within 
2 months after the accident. In the methods for 
dosimetry, we cited the article by Drozdovitch 
et al. (2013), in which dose reconstruction 
methods were described in detail. We also 
noted that intake of 131I on average accounted 
for about 95% of the estimated thyroid dose, 
whereas the contribution of other short-lived 
radioiodines, external exposures, and internal 
exposure from cesium-137 and cesium-134 
was minor (Bouville et al. 2007). 

We appreciate Sun’s interest in our study 
and hope our response is useful. 

The authors declare that they have no actual or 
potential competing financial interests.

Evgenia Ostroumova,1 Alexander Rozhko,2 
Maureen Hatch,1 Kyoji Furukawa,3 
Olga Polyanskaya,2 Robert J. McConnell,4 
Eldar Nadyrov,2 Sergey Petrenko,5 
George Romanov,2 Vasilina Yauseyenka,2 
Vladimir Drozdovitch,1 Viktor Minenko,6 
Alexander Prokopovich,2 Irina Savasteeva,2 
Lydia B. Zablotska,7 Kiyohiko Mabuchi,1 
and Alina V. Brenner1

1Division of Cancer Epidemiology and Genetics, 
National Cancer Institute, National Institutes of Health, 
Department of Health and Human Services, Bethesda, 
Maryland, USA; 2The Republican Research Center 
for Radiation Medicine and Human Ecology, Gomel, 
Belarus; 3Department of Statistics, Radiation Effects 
Research Foundation, Hiroshima, Japan; 4The Thyroid 
Center, Columbia University, New York, New York, USA; 
5Department of Anthropoecology and Epidemiology, 
International Sakharov Environmental University, 
Minsk, Belarus; 6Belarusian Medical Academy of Post-
Graduate Education, Minsk, Belarus; 7Department of 
Epidemiology and Biostatistics, University of California, 
San Francisco, San Francisco, California, USA
E-mail: ostroume@mail.nih.gov 

http://dx.doi.org/10.1289/ehp.1307737
mailto:wsun3@tulane.edu
http://dx.doi.org/10.1289/ehp.1307737R
mailto:ostroume@mail.nih.gov
http://dx.doi.org/10.1289/ehp.1307737
http://dx.doi.org/10.1289/ehp.1307737R


Environmental Health Perspectives • volume 122 | number 2 | February 2014 A 41

Correspondence

References 
Arinchin A, Gembicki M, Moschik K, Skalyzhenko A, Khmara I, 

Korytko N, et al. 2000. Goiter prevalence and urinary iodine 
excretion in Belarus children born before and after the 
Chernobyl accident. IDD Newsletter 16(1). Available: http://
iccidd.server295.com/media/IDD%20Newsletter/1991-2006/
feb2000.htm#a3 [accessed 9 January 2014]. 

Bouville A, Likhtarev IA, Kovgan LN, Minenko VF, Shinkarev SM, 
Drozdovitch VV. 2007. Radiation dosimetry for highly 

contaminated Belarusian, Russian and Ukrainian 
populations, and for less contaminated populations in 
Europe. Health Phys 93(5):487–501.

Drozdovitch V, Minenko V, Khrouch V, Leshcheva S, Gavrilin Y, 
Khrutchinsky A, et al. 2013. Thyroid dose estimates for a 
cohort of Belarusian children exposed to radiation from 
the Chernobyl accident. Radiat Res 179(5):597–609.

Kholodova EA, Fedorova LP. 1992. Prevalence of endemic 
goiter in Byelarus [in Russian]. Probl Endokrinol (Mosk) 
38(6):30–31.

Ostroumova E, Rozhko A, Hatch M, Furukawa K, Polyanskaya O, 
McConnell RJ, et al. 2013. Measures of thyroid function 
among Belarusian children and adolescents exposed to 
iodine-131 from the accident at the Chernobyl nuclear 
plant. Environ Health Perspect 121:865–871; doi:10.1289/
ehp.1205783.

Ron E, Brenner A. 2010. Non-malignant thyroid diseases 
after a wide range of radiation exposures. Radiat Res 
174(6):877–888.

http://iccidd.server295.com/media/IDD%20Newsletter/1991-2006/feb2000.htm#a3
http://iccidd.server295.com/media/IDD%20Newsletter/1991-2006/feb2000.htm#a3
http://iccidd.server295.com/media/IDD%20Newsletter/1991-2006/feb2000.htm#a3
http://dx.doi.org/10.1289/ehp.1205783
http://dx.doi.org/10.1289/ehp.1205783



Accessibility Report



		Filename: 

		ehp.1307737.pdf






		Report created by: 

		Tart, Joseph (NIH/NIEHS) [C]


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found problems which may prevent the document from being fully accessible.



		Needs manual check: 3


		Passed manually: 0


		Failed manually: 0


		Skipped: 0


		Passed: 28


		Failed: 1





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Failed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Needs manual check		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Passed		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
